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© A wiper blade (10), e.g. for a windscreen of a 
motor vehicle, comprises an elongate flexible spine 
(13) from which projects a blade (11) for wiping a 
surface. The spine has pairs of opposed abutment 
faces (76) spaced apart along at least a part of the 
length of the spine and which move toward and 
away from each other with flexing of the spine. 
Resilient biasing means (30,65,67) are interposed 
between the opposed abutment faces so that, in use, 
when the wiper blade engages a surface which • 
causes the wiper blade to be deformed from its 
natural configuration, the resulting deformation of the 
resilient biasing means assists in holding the wiper 
blade against the surface. 

The invention also concerns a spring element 
(80) and articles, e.g. a door closure, including the 
spring element which comprises an elongate flexible 
member (81). Pairs of opposed abutment faces (84) 
are spaced apart along at least a part of the length 
of the member and which move toward and away 
from each other with flexing of the member. Resilient 
biasing means (85) are also interposed between said 
opposed abutment faces so that, in use, when the 
spring element is deformed from its natural configu- 
ration, the resulting deformation of the resilient bias- 
ing means assists in urging the spring element to 
return toward its natural configuration. 
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WIPER BLADES, SPRING ELEMENTS AND ARTICLES INCLUDING SUCH SPRING ELEMENTS 



This invention relates to wiper blades. More 
particularly, but not essentially, the invention re- 
lates to wiper blades for wiping surfaces of chang- 
ing, curvature, e.g. windscreens of vehicles whether 
a motor car, aeroplane, train or ship. However, the 
wiper blades are also applicable in other industries, 
for example the printing and food industries for 
wiping surfaces, and can be used for wiping sur- 
faces which are curved or flat. 

The invention also relates to spring elements 
and to articles including such spring elements. 

Wiper blades of the type used for cleaning 
windscreens comprise a wiping blade, usually 
made as an extrusion or moulding of rubber or 
other resilient material, and a carrier for the wiping 
blade. It is important that the wiper blade conforms 
to the changing curvature of the windscreen sur- 
face through its movement range and to this end 
known carriers provide a multi-point mounting sys- 
tem for holding the wiping blade in a manner which 
allows the blade to change its curvature as it wipes 
over the windscreen surface. Most known carrier 
assemblies comprise a plurality of arcuate spring 
fingers or rockers pivoted intermediate their ends, 
which ends provide contact points with further fin- 
gers or rockers or with the wiping blade. 

The known arrangement suffers from the dis- 
advantage that there tend to be. marked pressure 
points along the length of the wiping blade which 
can cause uneven wiping due to lower contact 
pressure between the blade and the windscreen at 
intermediate locations. Furthermore, the degree of 
curvature which can be accommodated by the 
known construction is limited and often results in 
lifting of the blade, especially at the ends where 
the screen is heavily curved. 

A still further disadvantage of the known con- 
struction is that it utilises many components which 
have to be assembled together to form the carrier 
and then to which the wiping blade is fitted includ- 
ing a flexible metallic reinforcing strip for the wip- 
ing blade. Several components, often ten or more, 
are involved in a typical wiper blade and the time 
required for assembling them increases the cost of 
the wiper blade. Also, because of the number of 
components involved, the components of the wiper 
blade tend to freeze together in cold conditions, 
which restricts the ability of the wiper blade to 
conform to the change in curvature of the wind- 
screen. 

According to the invention there is provided a 
wiper blade comprising an elongate flexible spine 
from which projects a blade for wiping a surface 
wherein the spine has pairs of opposed abutment 
faces spaced apart along at feast a part of the 



length of the spine and which move toward and 
away from each other with flexing of the spine, and 
resilient biasing means interposed between said 
opposed abutment faces so that, in use, when the 

5 wiper blade engages a surface which causes the 
wiper blade to be deformed from its natural con- 
figuration, the resulting deformation of the resilient 
biasing means assists in holding the wiper blade 
against the surface. 

io Preferably the pairs of opposed abutment faces 

are spaced along one side of the spine, and the 
wiping blade projects from the opposite side of the 
spine. 

It is also preferred that there are a multiplicity 
15 of pairs of opposed abutment faces spaced along 
the spine. 

In one particular construction according to the 
invention, along one side of the spine there are 
provided a multiplicity of substantially transverse 

20 grooves extending through the spine from face to 
face, the grooves forming said pairs of opposed 
abutment faces and containing said biasing means, 
and the wiping blade projecting from the opposite 
side of the spine. 

25 The wiping blade may be attached to said 

opposite side of the spine. Alternatively, the wiping 
blade may conveniently be mounted in a T-shaped 
slot extending longitudinally of the spine. 

The biasing means is preferably formed by a 

30 general encapsulation of the spine, which encap- 
sulating material may be a resilient plastics ma- 
terial which is moulded onto the spine when the 
spine is held in a curved configuration and fills the 
spaces between said abutment faces, in one em- 

35 bodiment the spine and the biasing means are 
formed of such materials that the biasing material 
bonds to the spine material during the moulding 
process. In another embodiment the spine has 
means for mechanically keying the encapsulation 

40 thereto. 

If desired, the wiping blade may be formed 
integrally with the genera! encapsulation of the 
spine. 

The general encapsulation of the spine may 
45 include wiping aids extending longitudinally of the 
wiping blade on either side thereof. The wiping 
aids may be constructed separately from the gen- 
eral encapsulation which is provided with means for 
mounting the wiping aids removably thereon, 
so in one embodiment the general encapsulation 

of the spine has an aerodynamic shape which, in 
use at elevated speeds, creates a pressure on the 
wrper blade, said pressure acting to reduce the 
lifting effect on the wiper blade due to the velocity 
of the air, and thereby assisting the wiper blade to 
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maintain contact with the surface being wiped. 

In another embodiment the biasing means 
comprises at least one separately constructed strip 
having a series of resilient flanges which are inter- 
posed between said opposed abutment faces of 
the spine. Said biasing strip may be formed of 
-plastics material and comprises an encapsulating 
cover for the associated length of the spine. Alter- 
natively, said biasing strip may be a strip of spring 
steel having resilient elements which engage the 
respective pairs of opposed abutment faces. The 
resilient elements may be V-shaped, the legs of 
the V bearing against the respective abutment 
faces. 

Means are preferably provided for mounting 
the wiper blade on a wiper arm. 

The mounting means may comprise a pivot pin 
which is mounted in an aperture extending trans- 
versely through the spine and which acts as a 
pivotal connection between the wiper blade and the 
wiper arm. The pivot pin may be positioned sub- 
stantially centrally along the length of the spine. 
Alternatively, the pivot pin may be positioned adja- 
cent or at least nearer one end of the spine. 

The pivot pin may be part of an adaptor for 
mounting the wiper arm offset relative to the spine. 
Preferably the adaptor includes a dual purpose 
mounting block having a curved outer surface for 
mounting a wiper arm with a turned back end and 
an inner cavity for mounting a straight ended wiper 
arm. 

The wiping blade may have a multiplicity of 
longitudinally extending wiping surfaces arranged 
to provide a multi-wiping action in each direction. 

A strengthening insert may extend internally of 
the spine along at least a part of its length. 

Means may also extend internally of the spine, 
which means comprise heating means for the wip- 
ing blade. 

The invention also provides a spring element 
comprising an elongate flexible member, wherein 
pairs of opposed abutment faces are spaced apart 
along at least a part of the length of the member 
and which move toward and away from each other 
with flexing of the member, and resilient biasing 
means interposed between said opposed abutment 
faces so that, in use, when the spring element is 
deformed from its natural configuration, the result- 
ing deformation of the resilient biasing means as- 
sists in urging the spring element to return toward 
its natural configuration. 

Preferably means are provided for mounting 
the spring element, which mounting means are 
disposed at at least one position at or intermediate 
the ends of the elongate member. 

The invention further provides an article includ- 
ing such a spring element. 

By way of example, specific embodiments in 



accordance with the invention will be described 
with reference to the accompanying drawings in 
which:- 

Figure 1 is a plan view, in exploded form, of 
5 a spine acting as a carrier for a blade for wiping a 
surface; 

Figure 2 is an enlarged section along line 2- 
2 in Figure 1 ; 

Figure 3 is a perspective view of a wiper 
w blade, partly cut-away; 

Figure 4 is an enlarged section along line 4- 

4 in Figure 3; 

Figure 5 is an enlarged section along line 5- 

5 in Figure 3; 

15 Figure 6 is an enlarged section along line 6- 

6 in Figure 3; 

Figure 7 shows, in exploded form, the 
means for mounting the wiper blade of Figure 3 
onto one embodiment of a wiper arm; 
20 Figure 8 shows a modification of the mount- 

ing means of Figure 7 for another wiper arm; 

Figure 9 shows, partly in section, the wiper 
blade of Figure 3 mounted on the wiper arm of 
Figure 7 by the mounting means of Figure 7; 
25 Figure 10 illustrates a dual purpose adaptor 

for mounting the wiper arm of Figure 7 or a further 
wiper arm in an offset position in relation to the 
wiper blade of Figure 3; 

Figure 11 shows, in section, the wiper arm of 
30 Figure 7 mounted on the adaptor of Figure 10; 

Figure 12 shows, in section, the further wiper 
arm illustrated in Figure 10 mounted on the dual 
purpose adaptor of Figure 10; 

Figure 13 shows, in section, a wiper blade 
35 having a modified encapsulation; 

Figures 14 and 15 are sectional views of 
wiper blades having wiping aids; 

Figure 16 illustrates a modified construction 
of spine of a wiper blade; 
40 Figures 17 to 19 illustrate, in section, modi- 

fied ways of mounting a wiping blade: 

Figure 20 illustrates, in section, a wiper 
blade having a wiping blade which is moulded 
integrally with the encapsulation; 
45 Figure 21 shows, in section, a modified wip- 

er blade having strengthening inserts; 

Figures 22 and 23 illustrate different posi- 
tions along the wiper blade for mounting the wiper 
blade on a wiper arm; 
so Figures 24 and 25 are perspective views, in 

exploded form, of modified wiper blades having the 
biasing means formed separately from the spine; 

Figure 26 is a perspective view of another 
modified wiper blade, partly cut-away; 
55 Figure 27 is an enlarged section along line 

27-27 in Figure 26, before the spine parts are 
assembled together; 
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Figure 28 is an enlarged section along line 
28-28 in Figure 26, after the spine parts are joined 
together and encapsulated; 

Figures 29 and 30 illustrate modified sec- 
tional views of the wiper blade of Figure 26; and 

Figure 31 is a perspective view of a spring 
element, partly cut-away. 

The embodiments of Figures 1 to 30 concern 
generally a wiper blade and various means for 
mounting the wiper blade onto a conventional wiper 
arm of a vehicle. However, it will be appreciated 
that the construction of wiper blade is suitable both 
for any type of vehicle, e.g. motor car, aircraft, train 
or ship, and also for use in the printing, food or any 
other industry in which wiper blades are used for 
wiping surfaces. 

Figures 1 to 6 of the drawings illustrate a wiper 
blade 10 employing a conventional wiping blade 11 
projecting from a T-shaped slot 12 extending lon- 
gitudinally along a flexible elongate spine 13. in 
this embodiment, the spine 13 acts as a carrier for 
the wiping blade 1 1 and is an injection moulding of 
a nylon compound. Nylon is the preferred material 
for the spine because when formed it has a 
"memory", i.e. when it is flexed- and- then released 
it will return substantially to its natural configura- 
tion. Moulding the spine as one-piece would re- 
quire a core member for the T-shaped slot which is 
capable of being extracted from the slot after re- 
moval of the spine from the mould. For this reason, 
in this embodiment, the spine 13 is formed of two 
identical moulded parts 1 4, one reversed in relation 
to the other (Figure 1). Each spine part 14 has a 
central part 15 which together with the other central 
part forms a recessed portion 16 in the assembled 
wiper blade as a location point at which the wiper 
blade is mounted onto a wiper arm. Extending 
transversely through the central parts 15 of the two 
spine parts 1 4 are aligned holes 1 7 for reception of 
a mounting pin 18 (Figures 7 to 10). Also, within 
the central part of each spine part are two moulded 
stops 35 disposed one on either side of the re- 
spective hole 17. The purpose of these stops 35 is 
described below. 

The upper surface 19 of each spine part 14, as 
illustrated, is tapered longitudinally between the 
central part 15 and each end whereby it becomes 
progressively thinner with respect to its lower sur- 
face in the direction extending from the central part 
to the respective end. On each side of the central 
part 15 of each spine part, there are provided a 
plurality of substantially transverse grooves 20 in 
the upper surface 19 extending through the width 
of the spine part from face to face and downwardly 
from the upper surface 19 to a constant depth 
relative to the lower surface 21 of the spine part. 
The grooves 20 form a series of abutments 71 



spaced apart along the spine part 14. Accordingly, 
the spine part is castellated longitudinally on one 
side to provide pairs of opposed abutment faces 76 
being the side walls of the grooves 20 extending 

5 upwardly, in this embodiment, from a continuous 
section 22 of constant thickness within which the 
respective half of the T-shaped slot 1 2 is formed as 
a shaped recess 23 therein. It will be appreciated 
that because the grooves 20 extend through the 

w width of the respective spine part from face to face, 
the pair of opposed abutment faces 76 formed by 
each groove will move toward and away from each 
other with flexing of the spine part. Also, in this 
embodiment, within the recess 23 adjacent one or, 

75 as in this embodiment, both ends of the respective 
spine part, there is moulded a transverse rib 24 
(Figure 2) which, in use, acts as an end stop to 
prevent undesired longitudinal movement of the 
wiping blade within the slot 12 during reciprocal 

20 movement of the wiper blade. However, the end 
stops 24 do not prevent the wiping blade being 
threaded along the slot 12 to mount the wiping 
blade on the spine after the spine parts have been 
joined together and encapsulated as described be- 

25 low. The wiping blade 11 thus projects from the 
- opposite side of the spine from the side in which 
the opposed abutment faces 76 are formed. 

Also, in the inner surface 25 of each spine part, 
i.e. that surface which lies adjacent the other spine 

30 part when the two parts are assembled together 
edge to edge, there are provided between the 
grooves 20 a series of interfitting pegs 26 on one 
side of the central part 1 5 and corresponding sock- 
ets 27 on the other side of the central part 15. 

35 Thus the sockets 27 of each spine part provide 
location means for the pegs 26 of the other spine 
part during assembly of the spine, to ensure that 
the two spine parts are correctly aligned with re- 
spect to each other and that in particular, the two 

40 recesses 23 are aligned to form the required T- 
shaped slot 12 for subsequent insertion of the 
wiping blade into the slot. 

The interfitting pegs and sockets may effec- 
tively clip the two spine parts together. However, in 

45 this embodiment, the spine parts after assembly, 
are welded together by ultrasonic welding. For this 
reason, each peg 26 has a web 28 (Figure 2) at its 
base to act as an energy director which softens 
during the ultrasonic welding process and allows 

50 the peg to fit fully into its respective socket. Like- 
wise, in order to achieve a positive weld at a 
position extending longitudinally of the spine be- 
tween the bases of the grooves 20 and the T- 
shaped slot 12 below, each spine part has an 

55 energy director nb 72 ^Figures 1 and 2) extending 
from one end of the spine to a point mid-way along 
the central part 15. Thereby when the two identical 
spine parts 14 are assembled, the weld will extend 
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along the full length of the spine. Furthermore, to 
achieve a similar weld at each end of the central 
part 15, there is moulded on each spine part 14, at 
one end only of the central part, a vertical rib 29 
(Figure 1) which acts as an energy director at that 
position. 

Thus to assemble the spine, the two spine 
parts 14 are assembled edge to edge with the 
pegs 26 of each spine part inserted into the sock- 
ets 27 of the other spine part. There is then a small 
gap between the two spine parts due to the pres- 
ence of the energy directors 28, 29, 72. The as- 
sembled spine parts 14 are welded together by 
ultrasonic welding means which softens the energy 
directors thereby closing the gap and forming the 
spine parts into a unitary spine with the T-shaped 
slot 12 extending longitudinally of its lower surface 
21. The mounting holes 17 in the central part 15 
are also aligned one with the other. 

It will be appreciated that the spine parts 14 
may be assembled by other welding methods, be- 
sides ultrasonic welding, or by any other desired 
manner, e.g. an adhesive applicable to the material 
from which the spine is formed, or snap-fitting the 
spine parts 14 together. 

Within the grooves 2-Q and thereby interposed 
between the pairs of opposed abutment faces 76, 
there are provided resilient biasing means 30 
(Figure 3). In this embodiment, the biasing means 
are at least generally under compression, longitudi- 
nally of the wiper blade, and act to maintain the 
spine 13 and hence the wiper blade 11 in a curved 
state, e.g. with the wiping blade convex relative to 
the surface to be wiped. In this embodiment, the 
biasing means 30 within each groove 20 are inter- 
connected along each edge of the spine and 
formed as part of a general encapsulated coating 
31 on the spine. Further, in this embodiments, the 
encapsulation 31 is formed of a compressible and 
resilient plastics material which is injection mould- 
ed onto the spine 13 when held in a curved state in 
a mould in a manner which opens out the grooves 
20. The plastics material fills the grooves 20, 
whereby when the encapsulated spine is removed 
from the mould, the spine tries to return to its initial 
straight form and thereby puts the plastics material 
30 within the grooves 20 generally under compres- 
sion and the interconnecting portions 32 under 
tension longitudinally of the wiper. The configura- 
tion adopted by the encapsulated spine after its 
removal from the mould, which, in this embodi- 
ment, is curved (as shown in Figure 3), may be 
deemed to be its natural configuration. Thereby, if 
the spine is deformed from this natural configura- 
tion by being flexed, the resulting deformation of 
the resilient encapsulating material assists in urging 
the spine to return toward its natural configuration. 

During the encapsulation process, the spine 13 



is held in the mould in a curved state by longitudi- 
nal contact between the interior surface of the 
mould and both the upper surface 19 and the 
central portion of the lower surface 21 of the spine. 

5 The encapsulating material 30 thus forms an en- 
capsulation 31 which fills the grooves 20 and cov- 
ers the edges of the spine and the edge portions of 
the lower surface of the spine. After removal of the 
spine from the mould, the wiping blade 11 is 

10 threaded along the slot 12 to mount the wiping 
blade on the spine and to complete the assembly 
of the wiper blade. 

The plastics material employed for the biasing 
means 30 is preferably a thermoplastics rubber or 

is a thermoplastics elastomer, both of which types of 
materials remain compressible and resilient for an 
acceptable period of time for use in the construc- 
tion of a wiper blade. Examples of such materials 
are also commercially available which are adherent 

20 to nylon, under moulding conditions, or will adhere 
to the nylon spine if the spine is first dip coated in 
a suitable bonding agent to act as an adhesive. In 
each case, the bond between the thermoplastics 
rubber or there thermoplastics elastomer and the 

25 nylon spine may result in the biasing means 30 
within the grooves 20 being under tension adjacent 
the side wails of the grooves. It will be appreciated 
that the compressive forces act against the tensile 
forces and the natural tendency for the spine to 

30 straighten itself, to maintain the wiper blade 10 in a 
curved form, and thereby to urge the wiping blade 
1 1 to maintain contact with the surface being wiped 
throughout its length, whether the surface is curved 
or flat. 

35 In practice, it is found that the multiplicity of 

grooves 20 containing respective biasing means 30 
tends to create a series of pressure points and thus 
an evenness of pressure along the length of the 
wiping blade 11, which serves to assist the wiping 

40 blade to follow any varying contour of the surface 
to be wiped. Also, if the width or depth of a groove 
20 is increased, the additional biasing force within 
the groove acts to increase the curvature of the 
wiper blade 10 but to reduce the pressure applied 

45 by the wiping blade 11. The positions of the 
grooves 20 and their widths and/or depths may 
thus be varied to achieve a desired result in any 
particular circumstance. However, by way of exam- 
ple, in this embodiment of a wiper blade for a 

50 motor vehicle, it is found that a satisfactory wiping 
action over a curved windscreen can be achieved 
by providing the spine 13 with grooves 20 having a 
width of 3mm and being positioned at a constant 
pitch of I3mm along the spine, and a depth of 

55 about 1.5mm between the base of the grooves 20 
and the top of the slot 12. Also, in the case of an 
encapsulation material which can achieve adhesion 
with the material of the spine, the minimum thick- 
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ness along the edges of the spine is 1mm. 

Figure 7 shows a manner of mounting the 
wiper blade 10 on a wiper arm 33 having a turned 
back end 34 which is inserted into the centrai 
recessed portion 16 in the wiper blade. A headed 
pin 47 is inserted through the notes 17 and the 
turned back end 34 of the wiper arm 33 there- 
between to hold the wiper arm, as shown in Figure 
9, locked between the pin and the abovementioned 
stops 35 moulded within the central recess. It will 
be appreciated that the wiper blade is reversible 
relative to the wiper arm. The end 36 of the pin 47 
is enlarged relative to its shank 37, and is split to 
allow the pin to be inserted and then to lock itself 
on the other side of the wiper blade from the head 
of the pin. In the case of the mounting of the wiper 
blade shown in Figure 7, the pin 47 has a shank of 
8mm which corresponds with the width of the gap 
of the turned back end 34 of the wiper arm 33. 
However, different vehicle manufacturers employ 
other wiper arms. For example, if the turned back 
end 34 has a gap width of 7mm, there is provided 
(Figure 8) a pin 38 having a shank 48 which is 
8mm at its ends 39 and has a central section 40 of 
7mm. The split end 36 allows the enlarged end of 
the pin 38 to be pushed through the smaller turned - 
back end 34 of the wiper arm 33. 

In other cases, the wiper blade 10 may be 
required to be mounted offset relative to the wiper 
arm 33. For this purpose, an adaptor 41 (Figure 1 0) 
comprises a mounting block 70 and a mounting pin 
42 for attachment to the central portion 16 of the 
wiper blade. In the case of the adaptor illustrated, a 
turned back wiper arm 33 having an 8mm gap may 
be wrapped around a curved outer surface 91 
disposed between side walls 92 of the mounting 
block 70 and held thereon by lug 49 (Figure 11). 
Alternatively a straight wiper arm 90 may be in- 
serted into a cavity 43 in the block 70 of the same 
adaptor 41 and locked therein by a detent 44 on 
the wiper arm engaging with a slot 45 in a tongue 
46 of the mounting block (Figure 12). thereby ren- 
dering the adaptor dual purpose. 

Whilst maintaining the same general construc- 
tion of wiper blade consisting of a castellated 
spine, wiping blade and biasing means, many dif- 
ferent constructions are possible, of which a num- 
ber are illustrated in the drawings and will be 
described below. 

Figure 13 shows an embodiment of wiper 
blade 10 in which the encapsulation material 31 
does not adhere or only partially adheres to the 
material of the spine 13. In this case, the upper 
surface 19 of the spine except for the central part 
15, is encapsulated and the encapsulation material 
31 is mechanically keyed to the lower surface 21 of 
the spine by the provision of keys 50 protruding 
from the lower surface 21 and extending longitudi- 



nally of the spine. 

During the encapsulation process it is pre- 
ferred, as in the embodiment of Figures 1 to 6, that 
the spine 13 is positively held both from above and 

5 below, within the mould, whilst the encapsulation 
material is applied. For this reason, it is preferred 
to use an encapsulation material which will adhere 
adequately to the spine material and thereby avoid 
having to encapsulate the upper surface 19 of the 

w spine. Alternatively, if it is found necessary to en- 
capsulate the upper surface of the spine, the spine 
may be held from above at the position of the 
central part or, in addition, may be provided with a 
series of upstanding pins 51, as shown in Figure 

75 13, to act as anchoring points within the mould 
during the encapsulation process. 

Another reason for not encapsulating the upper 
surface 19 of the spine 13 is that the exposed 
upper surface areas of the spine may be usefully 

20 colour coded. 

In Figure 14, the encapsulation material 31 is 
extended downwardly from the spine 13 to provide 
longitudinally extending skirt portions or wiping 
aids 52 for the wiping blade 11 to be disposed 

25 therebetween. Otherwise the wiper blade is iden- 
tical to the wiper blade of Figures 1 to 6. The 
purpose of providing wiping aids 52 is for aero- 
dynamic reasons so that the wiping blade 1 1 does 
not tend to lift off the surface being wiped, e.g. 

30 during movement of the vehicle at high speed. The 
provision of the wiping aids 52 also assists the 
action of the wiping blade, for example by remov- 
ing larger objects such as globules of rain, snow, 
flies etc. 

35 If desired, the wiping aids 52 may be formed 

as removable portions of the encapsulating material 
31, see Figure 15 described below. 

Also, whether or not wiping aids are provided, 
the encapsulating material 31 and in particular the 

40 wiping blade 1 1 may be sprayed with a known anti- 
slip coating, the object of which is to reduce any 
frictiona! resistance on the action of the wiping 
blade and to reduce the build up of dirt on the 
wiper blade. The coating could also be used to 

45 indicate when the wiping blade has become suffi- 
ciently worn to be in need of replacement, for 
example, when the coated surface has become 
dulled due to wear. 

A further modification (Figure 15) illustrates a 

50 variation of wiping blade 11 having a multiplicity of 
longitudinally extending wiping surfaces 53. The 
wiping surfaces may number two or more, five 
such surfaces 53 being shown »n the illustrated 
embodiment in V-formation to provide a triple wipe 

55 in each direction of the wiper, in this embodiment 
the wiper blade encapsulation 31 also has sepa- 
rately constructed wiping aids 52 which have lon- 
gitudinally extending keys 93 for interfiling with 
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grooves 94 in the underside of the encapsulation. 
The wiping aids may thus be fitted or removed, by 
a sliding action relative to the spine, as desired. 
Furthermore, in this case, the encapsulating ma- 
terial forms a bond with the spine material and 
hence the upper surface 19 of the spine 13 is not 
encapsulated. 

In Figure 16, there is shown a different con- 
struction of spine 13 having a T-shaped slot 12 for 
reception of a conventional wiping blade 11. In this 
embodiment, the spine is formed from a moulded 
upper part 54 providing the grooves 20 and central 
mounting part 15, and an extruded lower part 55 
providing the T-shaped groove 12 for receiving the 
wiping blade 11. The spine 13 is assembled by 
clipping the extruded lower part over longitudinally 
extending lips 56 on the upper moulded part 54. 

In another embodiment illustrated diagrammati- 
cally in Figure 17, the spine 13 is flexible laterally 
on either side of the T-shaped slot 12 to open the 
slot to receive the upper portion of a conventional 
wiping blade 11 inserted from below, the spine 
then being released to allow the spine to return and 
hold the wiping blade in the slot 

In further embodiments, it is envisaged using 
special forms of wiping blade instead of a conven- 
tional wiping blade requiring a T-shaped mounting 
slot. For example, in Figure 18, double-sided self- 
adhesive tape 58 is employed for mounting a wip- 
ing blade 59 onto the lower surface 61 of a spine 
60. In Figure 19, adhesive is used instead of adhe- 
sive tape 58. 

In yet a further embodiment, Figure 20, a wip- 
ing blade 62 is formed integrally with the encap- 
sulation material 31 during the encapsulation pro- 
cess. 

Figure 21 shows a modified wiper blade 10 
having on each side of the central mounting part 15 
of the spine an insert 63 acting to stiffen and 
thereby strengthen the spine 13 over the length of 
the spine containing the insert, for example about 
half the length on either side of the central mount- 
ing part. Conveniently the insert 63 is a metal strip 
of any desired section, but preferably of rectangu- 
lar section as illustrated, extending longitudinally 
within an internal slot 64 in the spine. In the case of 
the embodiment of Figures 1 to 6, the insert would 
be introduced into the slot 64 during assembly of 
the spine parts 14. It is found that, in use. if during 
part of the movement of the wiping blade 11 the 
ends are required to flex to a considerable degree, 
such flexing movement may tend to lift the central 
portion of the wiping blade 11 away from the 
surface being wiped. Such a tendency to lift the 
wiping blade may be prevented by the provision of 
the insert 63. 

In an alternative embodiment, the insert 63, 
instead of being a strengthening insert may be 



formed as a heating element for connection to an 
electrical power source, and thereby act as means 
for heating the wiping blade T1 to prevent or re- 
duce any tendency for the wiping blade to stick on 

5 thQ surface being wiped in cold conditions. 

In each embodiment described above, the wip- 
er blade has the central part 15 for mounting the 
wiper blade 10 on a wiper arm 33. However, if 
desired, the mounting part 15 may be disposed at 

10 a different position along the length of the wiper 
blade. For example, in the embodiment illustrated 
in Figure 22, the mounting part 15 is at a position 
which is approximately one third along the length 
of the wiper blade. In another embodiment (Figure 

;5 23), the mounting part 15 is at one end of the wiper 
blade. In both cases, the effectiveness of the wiper 
blade to remain in pressure contact with the sur- 
face being wiped is unaffected. Of course, it will be 
appreciated that, in each of these embodiments, if 

20 the spine is formed in two parts, they cannot be 
indenticai, but are separate mouldings, one being 
generally, but not precisely, a mirror image of the 
other. 

It has also been envisaged so far that the wiper 

25 blade is always of a finite length suited to its end 
- use, for example of a length suitable for a particular 
surface to be wiped. However, it is possible to 
manufacture any of the above embodiments of 
wiper blade as a standard length component which 

30 is capable of being cut to length to suit its end 
purpose. In such a case, with reference to the 
wiper blade 10 of Figures 1 to 6, the moulded end 
stops 24 within the T-shaped slot 12 may be pro- 
vided not only adjacent each end of the slot but at, 

35 e.g. 10mm, intervals along the slot. Thereby, when 
the wiper blade is cut at one or both ends, as 
required, an end stop is present to resist undesired 
longitudinal movement of the wiping blade 11 rela- 
tive to the spine 13. indeed, it is not essentia! that 

40 each end of the wiping blade must butt against an 
end stop. The stop may be effective by creating a 
frictional force on the wiping blade within the slot. 
Alternatively, instead of moulded-in end stops, 
there may be provided at each end of the slot 12, a 

45 separately constructed stop which is pushed into 
the respective end of the slot after the wiper blade 
has been cut to length. 

Another variation is to form the biasing means 
separately from the spine 13 of the wiper blade. 

so For example, in the embodiment of Figure 24, the 
biasing means comprises a pair of preformed, 
moulded strips 65 (only one of which is shown) of 
compressible and resilient plastics material, each 
strip acting as a cover for one half of the spine 13 

55 and having a series of downwardly extending inter- 
nal walls or flanges 66 for insertion into respective 
grooves 20 and thereby interposed between the 
pairs of opposed abutment faces 76 of the spine 
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13. To assemble the biasing means on the spine, 
the spine is first formed to a required convex 
curvature relative to the upper surface 19, e.g. by 
bending the spine around an appropriate template. 
Each biasing strip 65 is then inserted over its 
respective half of the spine with the flanges 66 of 
the biasing strip entering the opened out grooves 
20 in the spine. On removal of the assembly from 
the template, the spine acts to try and straighten 
itself thereby reducing its curvature by the required 
extent and putting the flanges of the biasing strip 
under compression. A wiping blade 1 1 is then slid 
into and along the T-shaped slot 12 to complete 
the wiper blade. If desired, each biasing strip 65 
may be fixed to the spine 13 by adhesive whilst 
the spine is on the template. 

Figure 25 illustrates a modified embodiment in 
which the biasing means is formed of spring steel 
strips 67 (again only one is shown), instead of 
plastics material. In this embodiment, each biasing 
strip is preformed to provide resilient elements or 
inserts 68 interconnected by straight portions 69, 
the elements engaging against the respective pairs 
of opposed abutment faces 76. In this embodi- 
ments, the elements 68 are V-shaped, the legs of 
the V bearing against the respective abutment 
faces. As before, the spine 13 is held curved in a 
manner which opens out the grooves 20, prior to 
the elements 68 of each biasing strip being 
pressed into the grooves 20 in the respective part 
of the spine. 

The embodiment of Figures 26 to 28 is gen- 
erally similar to the embodiment of Figures 1 to 6. 
The essential difference is that the nylon spine 
parts 14 are joined together by heat-staking instead 
of by ultrasonic welding. For this purpose, each 
spine part 14 is moulded with sockets 74 which 
extend through the walls of their respective abut- 
ments 71 and longer pegs 73 which, on assembly 
of the spine parts 14 (Figure 28), project through 
the associated abutment of the other spine part. 
The energy directors 28, 29 and 72 required pre- 
viously to obtain an ultrasonic weld are omitted. 

As before, the identical spine parts 14 are 
assembled in correct location by inserting the pegs 
73 of each spine part into the sockets or through 
holes 74 in the other spine part, each peg projec- 
ting through the associated abutment 71 of the 
other spine part. The spine parts are then joined 
together by heat-staking which acts to rivet over 
the protruding ends 75 of the pegs 73. Thereafter 
the wiper blade is encapsulated in a thermoplastics 
rubber or a thermoplastics elastomer material to 
form the biasing means 30 in the same manner as 
in the embodiment of Figures 1 to 6. Finally the 
wiping blade 11 is inserted into the T-shaped slot 
12. 

In each embodiment of wiper blade described 



above, the external shape of the encapsulation 31 
includes chamfered longitudinal edges on the op- 
posite side of the wiper blade from the wiping 
blade 11. In use, this shaping of the encapsulation 

5 causes an air pressure to be exerted on the wiper 
blade which acts to reduce the lifting effect on the 
wiper blade due to the velocity of the air, and 
thereby assists the wiper blade to maintain contact 
with the surface being wiped. The lifting effect may 

10 be further reduced by providing the encapsulation 
31 with an aerodynamic shape, which is particularly 
beneficial at elevated speeds. 

Figure 29 illustrates an aerodynamic shape 
which on one face of the spine has a laterally 

75 extending portion 96 which is generally directed 
downwardly towards the surface to be wiped, and 
on the other face of the spine has a laterally 
extending portion 97 which is generally directed 
upwardly away from the surface to be wiped. In 

20 this embodiment, both portions 96, 97 extend lon- 
gitudinally along the full length of the wiper blade 
except for the central part 15. Alternatively, each 
portion 96,97 may extend along only a selected 
section of the length of the wiper blade, i.e. dis- 

25 posed where it is desired to counteract the lifting 
effect, or may- be- discontinuous along the length of 
the wiper blade. In practice, the wiper blade is 
fitted so that when the wiper blade is moving, for 
example, from a substantially horizontal parked po- 

30 sition towards a substantially vertical position, the 
downwardly directed portion 96 is on the trailing 
face of the wiper blade. 

Figure 30 illustrates another aerodynamic 
shape in which a laterally extending portion 96 on 

35 each face of the spine is generally directed down- 
wardly towards the surface to be wiped. As before, 
each portion 96 may extend over the whole length 
of the spine or along one or more sections of its 
length. However, in this embodiment the wiper 

40 blade is reversible. The aerodynamic shape of this 
embodiment is also more suitable for use in a 
situation in which the wiper blade moves a consid- 
erable distance past the vertical. 

if desired, an aerodynamic shape may be cre- 

45 ated on a wiper blade which is otherwise in accor- 
dance with one of the embodiments of Figures 1 to 
28. For example, a separately constructed fitting 
having the required aerodynamic shape, e.g. as 
shown in Figure 29 or Figure 30 may be clipped 

so onto the wiper blade, or otherwise attached thereto, 
at one or more positions along its length. 

It will be appreciated that the biasing means in 
the grooves between opposed abutment faces 
along the spine need not be interconnected In- 

55 dependent biasing means could be inserted into 
each groove. 

Also, in some circumstances, the abutments of 
the spine may be spaced apart at a varying pitch 
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over at least one part of the length of the spine, 
e.g. adjacent one end of the spine, instead of being 
at an even pitch throughout its length. Thereby it is 
possible to modify the spring characteristic of the 
wiper blade over that one part of its length, relative 
to the remainder of the wiper blade. A similar 
variable spring characteristic may be effected by 
providing grooves 20 of different depths and/or 
widths, as required, along the length of the spine. 

Indeed, in a modified embodiment, the abut- 
ments and associated biasing means may extend 
over a part or parts only of the length of the spine, 
not throughout its length as in the embodiments 
described above. For example, if, in use, only one 
end of the wiper blade is required to follow a 
varying curvature of the surface being wiped, then 
it may be sufficient to provide opposed abutment 
faces and associated biasing means only at that 
end of the spine. However, in a case in which the 
biasing means is formed by encapsulating the 
spine, the encapsulation may still extend over the 
full length of the spine. 

Furthermore the materials employed for the 
spine and the biasing means may be chosen to 
provide the required flexibility of the spine and the 
required resilience in the biasing means to result in 
the wiping blade maintaining pressure contact on 
the surface being wiped throughout its length. 

One advantage of the wiper blades described 
above is that they have less components than 
conventional multi-component wiper blades and are 
easier to assemble thereby rendering them more 
economical to produce. 

Another advantage is that the wiper blades can 
follow a changing curvature more accurately and 
provide a more even contact pressure throughout 
the length of the wiping blade. 

The principal of the invention may also be 
extended beyond wiper blades to spring elements 
generally and articles including such spring ele- 
ments. By way of example, Figure 31 illustrates a 
basic spring element 80 comprising an elongate 
flexible member 81, e.g. of rectangular cross-sec- 
tion as shown and formed of nylon. One side of the 
member 81 is castellated by the provision of a 
multiplicity of substantially transverse grooves 82 
extending across the width of the member from 
face to face and forming abutments 83 there- 
between. The walls of each groove 82 thereby 
comprise a pair of opposed abutment faces 84 
which move toward and away from each other with 
flexing of the member. The castellation of the 
member 81 may extend along substantially the 
whole of the length of the member, as shown, or 
along only part of its length, e.g. in the middle 
portion or toward one end of the member. Thereby 
the location of the spring effect applied to the 
member 81 may be varied along its length, as 



required. 

As in the case of the wiper blade, each groove 
82 is filled with resilient biasing means 85. In this 
embodiment, the biasing means are part of a gen- 

5 eral encapsulation 86 of a thermoplastics rubber or 
a thermoplastics elastomer material which is 
moulded onto the nylon member 81 to fill the 
grooves and extend along the edges of the mem- 
ber, preferably forming a bond with the nylon 

10 member. Alternatively, the biasing means may be 
at least one separately constructed member which 
is assembled with the member in a similar manner 
to the embodiments of Figures 24 and 25. The 
spring element may be formed with the member 81 

75 straight, as illustrated, or curved, i.e. convex or 
concave, or as a continuous ring, depending on the 
intended use of the spring element. 

Mounting means for the member 81 may be 
provided at one or more positions along its length. 

20 In this embodiments there is provided a hole 87 
adjacent each end of the member for securing the 
member, e.g. by bolts. 

The materials employed for the member 81 
and the biasing means 85 may be varied depend- 

25 ing on the intended use of the spring element. One 
such use may be as a door closure. In this case, 
the spring element may be secured at one end to 
the door frame and, if desired, secured at the other 
end to the door. Another possible use is as a leaf 

30 spring, the resilient biasing means acting to modify 
the spring characteristic. In each case, when the 
spring element 81 is deformed from its natural 
configuration, whether curved or straight, the result- 
ing deformation of the resilient biasing means as- 

35 sists in urging the spring element to return toward 
its natural configuration. 



Claims 

40 

1. A wiper blade comprising an elongate flexi- 
ble spine (13) from which projects a blade (11) for 
wiping a surface, characterised in that the spine 
(13) has pairs of opposed abutment faces (76) 

45 spaced apart along at least a part of the length of 
the spine and which move toward and away from 
each other with flexing of the spine, and resilient 
biasing means (30) interposed between said op- 
posed abutment faces so that, in use, when the 

so wiper blade engages a surface which causes the 
wiper blade to be deformed from its natural con- 
figuration, the resulting deformation of the resilient 
biasing means assists in holding the wiper blade 
against the, surface. 

55 
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2. A wiper blade as claimed in Claim 1, charac- 
terised in that the pairs of opposed abutment faces 
(76) are spaced along one side of the spine (13), 
and the wiping blade (11) projects from the op- 
posite side of the spine. 

3. A wiper blade as claimed in Claim 1 or 
Claim 2, characterised in that there are a multiplic- 
ity of pairs of opposed abutment faces (76) spaced 
along the spine (13). 

4. A wiper blade as claimed in any one of the 
preceding claims, characterised in that along one 
side of the spine there are provided a multiplicity of 
substantially transverse grooves (20) extending 
through the spine (13) from face to face, the 
grooves forming said pairs of opposed abutment 
faces (76) and containing said biasing means (30), 
and the wiping blade (11) projecting from the op- 
posite side of the spine. 

5. A wiper blade as claimed in Claim 4, charac- 
terised in that the wiping blade (11) is mounted in a 
T-shaped slot (12) extending longitudinally of the 
spine (13). 

6. A wiper blade as claimed Claim 5, charac- 
terised in that the spine (13) is formed of two parts 
(14) disposed edge to edge and joined together 
longitudinally of the spine, a shaped recess (23> 
being formed in the lower surface (21) of each 
spine part, which recesses combine to form the T- 
shaped slot (12) for mounting the wiping blade 
(11). 

7. A wiper blade as claimed in Claim 5, charac- 
terised in that the spine (13) is formed of two parts 
(54, 55) disposed one on top of the other and 
joined together longitudinally of the spine, the up- 
per part (54) providing the grooves (20) containing 
the biasing means (30), and the lower part (55) 
providing the T-shaped slot (12) for mounting the 
wiping blade (11). 

8. A wiper blade as claimed in any one of the 
preceding claims, characterised in that the biasing 
means (30) is formed by a general encapsulation 
(31) of the spine (13). 

9. A wiper blade as claimed in Claim 8, charac- 
terised in that the encapsulating material is a resil- 
ient plastics material which is moulded onto the 
spine (13) when the spine is held in a curved 
configuration and fills the spaces between said 
abutment faces (76). 

10. A wiper blade as claimed in Claim 8 or 
Claim 9, characterised in that the spine (13) and 
the biasing means (30) are formed of such materi- 
als that the biasing material bonds to the spine 
material during the encapsulating process. 

11. A wiper blade as claimed in Claim 8 or 
Claim 9, characterised in that the spine (13) has 
means (50) for mechanically keying the encapsula- 
tion (31) thereto. 



12. A wiper blade as claimed in any one of 
Claims 1 to 7, characterised in that the biasing 
means (30) comprises at least one separately con- 
structed strip (65;67) having a series of resilient 

5 flanges (66;68) which are interposed between said 
opposed abutment faces (76) of the spine (13). 

13. A wiper blade as claimed in Claim 12, 
characterised in that said biasing strip (65) is 
formed of plastics material and comprises an en- 

10 capsulating cover for the associated length of the 
spine (13). 

14. A wiper blade as claimed in Claim 12, 
characterised in that said biasing strip spring hav- 
ing resilient elements (68) which engage the re- 

15 spective pairs of opposed abutment faces (76). 

15. A wiper blade as claimed in Claim 14, 
characterised in that the resilient elements (68) are 
V-shaped, the legs of the V bearing against the 
respective abutment faces (76). 

20 16. A wiper blade as claimed in any one of the 

preceding claims, characterised by means (17) 
adapted for mounting the wiper blade (10) on a 
wiper arm (33). 

17. A wiper blade as claimed in Claim 16, 

25 characterised in that the mounting means comprise 
a pivot pin (47>- which- is mounted in an aperture 
(17) extending transversely through the spine (13) 
and which acts as a pivotal connection between the 
wiper blade (10) and the wiper arm (33). 

30 18. A wiper blade as claimed in Claim 17, 

characterised in that the pivot pin (47) is positioned 
substantially centrally along the length of the spine 
(13). 

19. A wiper blade as claimed in Claim 17, 
35 characterised in that the pivot pin (47;38;42) is 

positioned adjacent or at least nearer one end of 
the spine (13). 

20. A wiper blade as claimed in any one of 
Claims 17 to 19, characterised in that the pivot pin 

40 (42) is part of an adaptor (41) for mounting the 
wiper arm (33) offset relative to the spine (13). 

21. A wiper blade as claimed in Claim 20, 
characterised in that the adaptor (41) includes a 
dual purpose mounting block (70) having a curved 

45 outer surface (91) for mounting a wiper arm (33) 
with a turned back end and an inner cavity for 
mounting a straight ended wiper arm (90). 

22. A wiper biade as claimed in any one of 
Claims 2 to 4. characterised m that the wiping 

50 blade (11) is attached to said opposite side of the 
spine (13). 

23. A wiper blade as claimed in any one of 
Claims 8 to 10, when dependent on any one of 
Claims 1 to 4, characterised in that the wiping 

55 blade (11) is formed integrally with the general 
encapsulation (31) of the spine (13). 
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24. A wiper blade as claimed in any one of 
Claims 8 to 10, characterised in that the general 
encapsulation (31) of the spine (13) includes wiping 
aids (52) extending longitudinally of the wiping 
blade (1 1) on either side thereof. 5 

25. A wiper blade as claimed in Claim 24, 
characterised in that the wiping aids (52) are con- 
structed separately from the general encapsulation 
(31) which is provided with means (92) for mount- 
ing the wiping aids removably thereon. io 

26. A wiper blade as claimed in any one of the 
preceding claims, characterised in that the wiping 
blade (11) has a plurality of longitudinally extending 
wiping surfaces (53) arranged to provide a multi- 
wiping action in each direction. 15 

27. A wiper blade as claimed *in any one of the 
preceding claims, characterised by a strengthening 
insert (63) extending internally of the spine (13) 
along at least a part of its length. 

28. A wiper blade as claimed in any one of the 20 
preceding claims, characterised by means (63) ex- 
tending internally of the spine (13), which means 
comprise heating means for the wiping blade (11). 

29. A wiper blade as claimed in any one of 
Claims 8 to 10, characterised in that the general 25 
encapsulation (31) of the spine (13) has- an- aero- 
dynamic shape (96; 96, 97) which, in use at ele- 
vated speeds, creates a pressure on the wiper 
blade, said pressure acting to reduce the lifting 
effect on the wiper blade due to the velocity of the 30 
air, and thereby assisting the wiper blade to main- 
tain contact with the surface being wiped. 

30. A spring element comprising an elongate 
flexible member, characterised in that pairs of op- 
posed abutment faces (84) are spaced apart along 35 
at least a part of the length of the member and 
which move toward and away from each other with 
flexing of the member, and resilient biasing means 

(85) interposed between said opposed abutment 
faces so that, in use, when the spring element (80) 40 
is deformed from its natural configuration, the re- 
sulting deformation of the resilient biasing means 
assists in urging the spring element to return to- 
ward its natural configuration. 

31. A spring element as claimed in Claim 30, 45 
characterised by means (87) for mounting the 
spring element (80), which mounting means are 
disposed at at least one position at or intermediate 

the ends of the elongate member (81). 

32. An article including a spring element as 50 
claimed in Claim 30 or Claim 31. 
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